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Sov /56-35-4-12/70 
Zernov, V. Ba, Sharvin, Yu. V. 


Sec Staion : A 
“Heasurement of the Resistance of Tin of High Purity at Helium 


Temperatures (Izmereniye soprotivieniya olova vysoxoy chistoty 
vri celiyevykh tomperaturakh ) 


Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1959, 
Yol 36, ir 4, pp 1038-1045 (USSR) 


Heasurement of the residual resistance of metals at low tempera- 
tures is a sensitive method of determining purity. The sensi- 
tivity of the method is limited by the seattering of conduction . 
electrons on lattice inhomogeneities which are not connected 
with impurity. This includes scattering on inter~-orystalline 
boundaries (in the case of polycrystalline samples), on dis=~ 
locations and other inhomogeneities of the lattice and on the 
outer boundaries of the crystal. If the metal investigated is 

an isotope-mixture, a certain "isotopic" residual resistance 
occurs. In the present paper the authors describe experimental 
investigations of a number of tin single-crystal samples of 
different degrees of purity and determined the temperature 
dependence of resistance within the range of helium temperatures 
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as well as anisotropy. The authors employed a contact-less 
method based upon measuring of the moment of forces acting . 
upon the conductive spherical samples in a rotating magnetio 
field. The method was developed by A. R. Regel! (Ref 1). 
Figure 1 shows the experimental arrangement; measurements are 
discussed and theoretically explained. For a sufficiently low 
rotating frequency of the magnetic field it applies in first. 
approximation for the resistance that 


FS ; 5 
e@= 10 9 (4x°/15) (R°H?/TM) [ron] (R = radius of the sphere in 
cm, H = field strength in Oe, T = rotation period in sec, 
M the moment acting upon the sample-in dyn.cm). With & being 


-the skin layer into which the field penetrates, it ‘nust hold 


that 6 SR (6 =V\409oq/an). For the purpose of experiments T 
was chosen at 400 ~ 500 sec and R/8 < 0.5. In the following 
the conditions for ellipsoid~shaped samples (semiaxes a,o-¢) 
are discus..ed. For the moment of forces it then holds that 


oxt 
Qy +i Q 


where k = b/a. The authors use samples, in which k= 14 €, 
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0 .E 21. In the following, formulas are given for 
ts (@, +Q, )/2 and for Q, for the case in which 
oa IE ay Oat a’ Measuring resulta are Given by table | 

the % 
and are discussed in detail. In the following the particular 
features of some samples are discussed, the measured and cal- 
culated Q-values for temperatures between 4,23 and 3.73°K.  - 
are compared (Table 2), and the influence exercised by working 
the samples upon resistance is investigated (Table 3). For the 
anisotropy b, by /b, = 1.5 + 1.6 is found. The ratio Q,/e, for 
~4.2°K is about 1.3 - 1.5. For samples of the greatest purity 
the residual resistance was determined as amounting to 


3.72107! ‘0 vom, Which corresponds to an electron mean free 
path of about 3 mn. Finally, the dependence of the residual 
resistance of tin on the impurity concentration C is investi-~ 
gated. In the double-logarithmic scale figure 2 shows the 
force of the dependence of 8o/ eno 0¢ on ¢ (in percentage by 


Card 3/4 weight). The values are on a straight line. In conclusion, the’ 
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authors thank N. N. Mikhaylov, Head of the Technological 
Department of. the IFP, for supplying the highest-purity tin; 
they further thank I, Ya. Pomeranchuk for letting them know 

the results of a paper before its publication, and they 

finally also thank A. I. Shal'nikov for discussions and valuable 
comments. There are 2 figures, 3 tables, and 17 references, 

5 of which are Soviet. 
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‘TITLE: : Aging of Polyethylene and Its Mixtures With Polyisobutylene 
Under Atmospheric Conditions 


PERIODICAL: | Plasticheskiye massy, 1960, No. 11, ‘pp. 4 ~ 8 


TEXT: The present paper deals with the aging of polyethylene and its 

mixtures with polyisobutylene. Samples of ethylene and its mixtures with 
polyisobutylene at a ratio of 90:10 ((N0B-90) - POV-90), 67:33 (POV-67), and 
50:50 (POV-50) were subjected to fatigue tests in the opan-air under ~ 
different climatic sonditions in the central part of the USSR, on the coast 
‘of the BarentsSea and. of the Black Sea, and in ventral Asia. The test ee 
conditions are sufficiently characterized by the meteorological data of the 
regions concerned (Table 1). Mechanical. characteristics, fatigue strength 

and elongation, were determined, and thermomechanical properties as well as 
structural changes were studied, In all materials of the group mentioned, 
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a noticeable deterioration of mechanical properties was observed during the | 
“tests: a decrease in: strength and a considerable drop in relative elonga- 
‘tion. A higher polyisobutylene content reduced the resistance of the 
polymeric mixture of atmospheric factors. It was found that higher tempera-. 
tures accelerated the aging of the material, and that a continuous and 
intense exposure to sunlight greatly increased the degree of aging. 

' Zhurkov's apparatus, modified by Kanavets (Ref. 2); was used to study the 
thermomechanical properties. The: thermomechanical curves showed: 1) The 
range of elasticity was missing in all curves} 2) after two years of 
aging, the temperature of transition to the viscous state shifted slightly 
towards lower temperatures; 3) after aging ,the curves for al! materials 
showed a character different from that before aging. This inticates the 
formation of reactive groups due to chemical changes during aging... The 
strong decrease in elongation, starting in all polyethylene ~- polyiso- 
butylene mixtures after 6 - 6 months already, indicates the preddminance 
of the destruction »srocess during aging. The structural changes iuring 
aging were studied by infrared spectroscopy, and the formation of alde- 
hyde groups was ascertained. Like other hydrocarbons, polyethylene oxidizes 
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* during aging with formation of peroxides which decompose and give secondary 
decomposition produsts, aldehydes, carbon dioxide, etc. (Ref. 1). The tests 

showed that polyethylene and its mixtures with polyisobutylene cannot be 

used longer than 4-4 months in the mentioned characteristic areas under 

atmospheric conditions (in the open air) because of their low resistance 

to solar radiation. There are 10 figures, 1 table and 4 Soviet references, 
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